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ABSTRACTED -PUB -NO: WO2003061698A 
BASIC- ABSTRACT: 

NOVELTY - 6- Fluorobicyclo (3 .1.0) hexane derivatives (I) and their 
salts and 
hydrates are new. 

DETAILED DESCRIPTION - 6-Fluorobicyclo (3 . 1 . 0) hexane derivatives of 
formula (I) 

and their salts and hydrates are new. 

Rl, R2 = H, 1-10C alkoxy, phenoxy, OAlk (optionally substituted by 
OAlk or 1 or 

2 phenyl), 2-6C hydroxyalkoxy , NQQ or NR6CHR7ACOOR8 ; 
Alk = 1-6C alkyl; 

Q = H, Alk, AlkOAlk, 2-6C hydroxyalkyl or AlkCOAlk) ; 

R6, R7 = H, Alk (substituted by OH, COOH, phenyl, hydroxypheny 1 , 
naphthyl, 

heteroaryl, OAlk, SAlk or CONH2) , 2-6C alkyl (substituted by NH2, 
guanidino or 

SH) , 1-10C alkyl, phenyl, hydroxyphenyl or naphthyl; or 

R6+R7 = CH2, CH2CH2 or (CH2)3; 

R8 = H or carboxyl protecting group; 

A = bond, CH2, CH2CH2 or (CH2)3; 

R3 = 1-10C acyl, 1-6C acyl (substituted by OAlk, COOAlk, or COOH) 2- 
10C 

hydroxyacyl or COCHR7ANHR9 ; 

R9 = H or amino protecting group; 

R4, R5 = H, 1-10C alkyl, 2-10C alkenyl, naphthyl 5 membered 
heteroaryl 

containing at least one N or phenyl (optionally substituted by 1-5 
halo, 1-10C 

alkyl, 1-10C alkoxy, CF3, phenyl, COOH, NH2, N02, CN or phenoxy); or 
R4+R5 = ring. 
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An INDEPENDENT CLAIM is also included for antidepressants comprising 
a group II 

metabotropic glutamate receptor antagonist. 

ACTIVITY - Antidepressant; Tranquilizer, Nootropic; Vasotropic; 
Neuroprotective; Anticonvulsant; Antiparkinsonian; Cerebroprotective 

MECHANISM OF ACTION - Glutamate-Antagonist . 

In assays using CHO cells (1R, 2R, 3R, 5R, 6R) -2-amino-3-methoxy-6- 
fluorobicyc- 

lo(3 .1. 0)hexane-2, 6-dicarboxylic acid had an IC50 value for (3H) - 
MGS00008 

binding at glutamate MGluR2 receptors of less than 100 nM (no 
specific value is 
given) . 

USE - (I) is used as group II metabotropic glutamate receptor 
antagonists for 

treating and preventing depression. (I) may also be useful for 
treating and 

preventing e.g. anxiety, bipolar diseases, Alzheimer 1 s disease, 
Huntington's 

chorea, Parkinson's diseases, amyotrophic lateral sclerosis, 
ischemia, cerebral 

insufficiency, head trauma or spinal cord disorders. 
CHOSEN-DRAWING: Dwg.0/2 

TITLE-TERMS: HEXANE DERIVATIVE GROUP GLUTAMATE RECEPTOR ANTAGONIST 
USEFUL 

ANTIDEPRESSANT 
DERWENT- CLASS: BOS 

CPI -CODES: B06-H; B07-H; B10-A15; B10-A17; B10-B01; B10-B02; BIO- 
BOS; B10-B04; 

B10-C02; B10-C03; B10-C04; B10-D01; B10-D03; B14-F02D; 

B14-J01A1; 

B14-J01A3; B14-J01A4; B14-J01B3; B14-J01B4; B14-L06; B14 

N16; 

B14-N17B; B14-S01; 

CHEMICAL -CODES: 
Chemical Indexing M2 *01* 
Fragmentation Code 

G031 G033 G038 G039 G060 G600 HI H100 H161 H5 
H561 H6 H601 H661 H8 JO J012 Jl J152 M210 
M211 M272 M281 M320 M415 M510 M520 M530 M541 M710 
M904 M905 P444 P446 P448 P451 P517 P528 P617 P625 
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An antidepressant comprising, as an active ingredient, a 
compound having an antagonistic effect on group II metabo- 
tropic glutamate receptors, as well as a 2-amino-3-alkoxy- 
6-fluoro-bicyclo[3.1.0]hexane-2,6-dicamoxylic acid deriva- 
tive of Formula [I]: 




[i] 



COR 1 



COR 2 



NHR 



[wherein R 1 and R 2 , which may be the same or different, 
each represent a hydroxyl group, a C U1Q alkoxy group, etc.; 
R 3 represents a C lm j Q acyl group, a C lm6 alkoxy-C 3 . 6 acyl 
group, etc.; and R and R , which may be the same or 
different, each represent a hydrogen atom, a C x _ 10 alkyl 
group, etc.] or a pharmaceutically acceptable salt or hydrate 
thereof. 
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give (lR,2R,3R,5R,6R)-2-amino-3-( (R*)-l-(naphthalen-2- 
yl)ethoxy)-6-fluorobicyclo[3. 1 ,0]hexane-2,6-dicaiboxylic 
acid 2-benzyl ester 6-ethyl ester (164 mg) and (1R,2R,3R, 
5R,6R)-2-amino-3-((S*)-l-(naphthaleii-2-yl)-ethoxy)-6- 
fluorobicyclo[3.1.0Jbexane-2,6-dicarboxylic acid 2-benzyl 
ester 6-ethyl ester (153 mg), respectively. 

[0120] (3) Starting with (lR^R3R^R,6R)-2-amino-3- 
((R*)-l-(naphthalen-2-yl)ethoxy)-6-fluorobicyclo[3.1.0] 
hexane-2,6-dicarboxylic acid 2-benzyl ester 6-ethyl ester 
(158 mg) and (lR,2R,3R,5,R6R)-2-ammo-3^(S*)-l-(naph- 
malen-2-yl)ethoxy)-6-fluorobicyclo[3. 1 .0]hexane-2,6-di- 
carboxylic acid 2-benzyl ester 6-ethyl ester (148 mg), the 
same procedure as shown in Example 2(3) was repeated to 
give (lR,2R^R^R,6R)-2-amino-3-((R*)-l-(naphthalen-2- 
yl)ethoxy)-6-fluorobicyclo[3. 1 .0]hexane-2,6-dicarboxylic 
acid (96.0 mg) and (lR,2R,3R r 5R,6R)-2-amino-3-((S*)-l- 
(naphthalen-2-yl)ethoxy)-6-fluorobicyclo[3 .1 .0]hexane-2, 
6-dicarboxylic acid (72.0 mg). 

EXAMPLE 4 

Synthesis of (lR,2R,3R^R,6R)-2-amino-3-propy- 
loxy-6-fluorobicyclo[3.1.0]hexane-2,6-dicarboxylic 
acid 

[0121] (1) (lR,2R^R^R,6R)-2-Amino-3-(2-propeny- 
loxy)-6-fluoro-bicyclo[3 .1 .0]hexane-2,6-dicarboxylic acid 
(40 mg) was dissolved in water (1 mL). To this solution, 
10% palladium/ carbon (4 mg) was added and stirred under 
a hydrogen atmosphere at room temperature for 2 days. 
After the catalyst was filtered off, the filtrate was concen- 
trated under reduced pressure, followed by addition of 
tetrahydrofuran (1 mL) and heating at reflux for 1 hour. The 
reaction mixture was stirred at room temperature for an 
additional 3 hours, filtered to remove any solids, and then 
purified on an ion-exchange resin (AG 50W-X8 Resin 
(H-type), developing solvent: water, 50% aqueous tetrahy- 
drofuran, 10% aqueous pyridine) to give (1R,2R,3R,5R,6R)- 
2-amino-3-propyloxy-6-fluorobicyclo[3 . 1 .0]hexane-2, 6-di- 
carboxylic acid (30 mg). 

. EXAMPLE 5 

Synthesis of (lR,2R,3R,5R,6R)-2-amino-3-cyclo- 
pentyloxy-6-fluorobicy clo[3 . 1 .0]hexane-2,6-dicar- 
boxylic acid 

[0122] (1) Starting with crude 2-cyclopentenyl-2,2,2- 
trichloro-acetimidate (375 mg) prepared from 2-cyclo- 
penten-l-ol and (lR,2R,3R,5R,6R)-2-azide-3-hydroxy-6- 
fluorobicyclo[3.1.0)-hexane-2,6-dicarboxylic acid 2-benzyl 
ester 6-ethyl ester (650 mg), the same procedure as shown 
in Example 2(1) was repeated to give (1R,2R,3R,5R,6R)- 
2-azide-3-(2-cyclopentenyloxy)-6-fluorobicyclo[3. 1 . 0]hex- 
ane-2,6-dicarboxylic acid 2-benzyl ester 6-ethyl ester (339 
mg). 

[0123] 1 H-NMR (200 MHz, CDd 3 ) 6 (ppm); 1.32 (3 H, 
t, J-7.3 Hz), 1.90-2.52 (8 H, m), 3.94-4.14 (1 H, m), 4.27 (2 
H, q, J-7.3 Hz), 4.52-4.79 (1 H, m), 5.15-5.41 (2 H, m), 
5.58-5.82 (1 H, m), 5.88-6.04 (1 H, m), 7.30-7.46 (5 H, m). 

[0124] MS(ESI)(Pos)m/z; 452 (M+Na)+ 

[0125] (2) (lR,2R,3R,5R,6R)-2-Azide-3-(2-cyclopente- 
nyloxy)-6-fluorobicyclo[3.1 .0]hexane-2,6-dicarboxylic acid 
2-benzyl ester 6-ethyl ester (331 mg) was dissolved in acetic 



acid (18 mL) and water (6 mL). To this solution, 10% 
palladium/carbon (39 mg) was added and stirred under a 
hydrogen atmosphere at room temperature for 24 hours. 
After the catalyst was filtered off, the filtrate was concen- 
trated under reduced pressure. The resulting residue was 
dissolved in tetrahydrofuran (7.36 mL) and water (3.53 mL), 
followed by addition of hthium hydroxide hydrate (80 mg) 
and stirring at room temperature for 4 hours. After the 
solvent was distilled off under reduced pressure, the result- 
ing residue was purified on an ion-exchange resin (AG 
50W-X8 Resin (H-type), developing solvent: water, 50% 
aqueous tetrahydrofuran, 10% aqueous pyridine) to give 
(lR,2R3R^R,6R)-2-amino-3-cyclopentyloxy-6-fluorobi- 
cyclo[3.1.0]hexane-2,6-dicarboxylic acid (61 mg). 

EXAMPLE 6 

Synthesis of (lR,2R^R^R,6R)-2-amino-3-(3-ni- 
trobenzy loxy)-6-fluorobicyclo[3 . 1 .0]hexane-2,6- 
dicarboxylic acid diethyl ester, (1R,2R,3R,5R,6R)- 
2-amino-3-(3-aminobenzyloxy)-6-fluorobicyclo 
[3.1.0]hexane-2,6-dicarboxylic acid diethyl ester 
and (lR,2R,3R,5R,6R)-2-amino-3-(3-aminobenzy- 
loxy)-6-fluorobicyclo[3.1.0]hexane-2,6-dicarboxyhc 
acid 

[0126] (1) Starting with crude 3-nitrobenzyl-2,2,2- 
trichloro-acetimidate (562 mg) prepared from 3-nitrobenzyl 
alcohol and (lR,2R,3R,5R,6R)-2-azide-3-hydroxy-6-fluo- 
robicyclo[3.1.0]hexane-2,6-dicarboxylic acid diethyl ester 
(380 mg), the same procedure as shown in Example 2(1) was 
repeated to give (lR,2R,3R,5R,6R)-2-azide-3-(3-nitroben- 
zyloxy)-6-fluorobicyclo[3.1 .0]hexane-2,6-dicarboxylic acid 
diethyl ester (279 mg). 

[0127] 1 H-NMR (200 MHz, CDC1 3 ) 6 (ppm); 1.32 (3 H, 
t, J-7.2 Hz), 1 .34 (3 H, t, J-7.2 Hz), 2.22-2.42 (2 H, m), 2.50 
(2 H, dd, J-2.7, 7.8 Hz), 3.94-4.10 (1 H, m), 4.20-4.46 (4 H, 
m), 4.58 (1 H, d, J-12.1 Hz), 4.80 (1 H, d, J-12.1 Hz) 
7.44-7.66 (2 H, m), 8.03-8.24 (2 H, m). 

[0128] MS(ESI)(Pos)m/z; 459 (M+Na) + 

[0129] (2) Suiting with (lR^R3R^R,6R)-2-azide-3-(3- 
nitro-benzyloxy)-6-fluorobicyclo[3.1.0]hexane-2,6-dicar- 
boxylic acid diethyl ester (275 mg), the same procedure as 
shown in Example 2(2) was repeated to give (1R,2R,3R, 
5R,6R)-2-amino-3-(3-nitrobenzyloxy)-6-fluorobicyclo 
[3.1.0]hexane-2,6-dicarboxylic acid diethyl ester (120 mg). 

[0130] (3) (lR,2R,3R,5R,6R)-2-Amino-3-(3-mtrobenzy- 
loxy)-6-fluorobicyclo[3.1.0]hexane-2,6-dicarboxylic acid 
diethyl ester (120 mg) was dissolved in acetic acid (0.2i 
mL). To this solution, zinc powder (101 mg) was added and 
stirred at room temperature for 3 hours. The reaction mixture 
was filtered to remove any solids, followed by addition of 
ice-cold saturated sodium bicarbonate. After the reaction 
mixture was extracted twice with ethyl acetate, the com- 
bined organic layers were washed with 0.5 M aqueous 
sodium carbonate and saturated aqueous sodium chloride, 
and then dried over anhydrous sodium sulfate. After the 
drying agent was filtered off, the filtrate was concentrated 
under reduced pressure and the resulting residue was puri- 
fied by column chromatography (silica gel: Wako gel C200, 
developing solvent: chloroform/ethanol«30/l) to give (1R, 
2R,3R,5R,6R)-2-amino-3-(3-aminobenzyloxy)-6-fluorobi- 
cyclo[3.1.0]hexane-2,6-dicarboxylic acid diethyl ester (96 

mg). 



